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Effects of drought stress and rehydration on physiological characteristics such as
stomatal structure and endogenous hormones in wild and cultivated Indigofera
bungeana lines
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Abstract: The aim of this study was to quantify and compare the physiological and biochemical responses between
wild and cultivated Indigofera bungeana lines under drought stress and rehydration. Wild and cultivated varieties of
L. bungeana were subjected to a progressive drought stress treatment for 3, 6, 10 and 13 days, imposed by
controlling the water level in pots, followed by rehydration for 2 and 7 days. We conducted a comparative analysis

based on multiple physiological and biochemical indicators, including biomass accumulation, stomatal morphology,
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leaf relative water content (RWC) , cell membrane stability, antioxidant indexes [catalase (CAT) activity and
hydrogen peroxide (H,0,) content], and the contents of endogenous hormones [auxin (IAA) , ethylene (ETH),
abscisic acid (ABA) ]. The main results were as follows: 1) Under drought stress, compared with CK, the total
biomass, stomatal density and aperture, leaf RWC, and ETH content decreased, whereas leaf relative electrical
conductivity (REC), CAT activity, and IAA and ABA contents increased. Under drought stress, total chlorophyll
and leaf H,O, contents decreased in the wild variety, while root H,0, contents increased. In contrast, both total
chlorophyll and H,O, contents increased under drought stress in the cultivated variety. 2) After rehydration, all
indexes gradually returned to the control level, indicating that the plants were capable of compensatory growth after
drought. 3) Correlation analyses revealed extremely significant positive correlations (P<Z0.01) between stomatal
density and leal RWC, chlorophyll content, H,O, content, hormone contents, REC, and CAT activity in the two
varieties of I. bungeana. In a principal component analysis, the first principal component (PC1) accounted for
57.6% of the variance, and was predominantly characterized by high loadings of ABA, TAA, H,O, contents, and
stomatal aperture; the second principal component (PC2) explained 20.9% of the variance, and was mainly
associated with leaf RWC and CAT activity. These results show that both varieties of I. bungeana reduced the rate
of water loss under drought stress by regulating stomatal structure, activating their antioxidant defense system and
endogenous hormone signaling pathways and maintaining membrane stability, as resistance responses to drought
stress. Of the tested varieties, the cultivated variety showed more significant responses of the various indexes to
drought stress, demonstrating stronger drought adaptability.

Key words: Indigofera bungeana; drought and rehydration; stomatal morphology; cell membrane stability;

endogenous hormones
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Fig. 1 Effects of drought stress and rehydration on the total
biomass of two species of I. bungeana

ML: ¥5 4 Ff Wild species; MJ: 4% 55 ' Cultivated species; CK: X 18
Control; DR: T 5 i i1 it & 7K 4b ¥ Drought stress and rehydration
treatment. AN [ /NG 5 B 27 ] — B A i 19 AS [ b B (CK 5 DR) £E A
T 5 b B IR) R 22 5 3 (P<C0.05) 5 R % [l — 574 Ak 34 B [
T TE AR W 5 A K AR FL(DR) 54 IR (CK) 22 57 B 35 (x: P<<
0.05,%%: P<<0.01). 3.6.10.13 N T REGR-2.R-7THRREK 2.7 do
T A . Different lowercase letters indicate significant differences in
different drought treatment times among different treatments (CK or DR)
of the same L bungeana species (P<<0.05) ; *, ** denote significant
difference between drought stress and rehydration treatment (DR) and
control (CK) of the same species of I. bungeana under the same drought
duration (*: P<C0.05, **: P<C0.01). 3, 6, 10, 13: Drought duration
(days); R-2, R-7: 2,7 days after rehydration. The same below.

FETRAP6 dEy B AR ARG ER a S & GRS EMET CK a0 B BT 32.71% .31.97%
(P<<0.05), #IHEMAREMHGRad i HERSEETHAIE6.10.13 dIF B B3 T CK(P<<0.01) ., #%
B PR BE (4 2K b & ik AR R a/b BE T 0 A TR A 3 0 m 2 T i, LY CK b R B RO 8 1 i
LR b E AT FALIE 6 R 10 d B ARES T CK AR .3 15 fm 1 46. 16 %6 F1 60. 24 % (P<<0.01) ; /it 4% K a/bfE T 52 &b
P10 d B A CK W IN T 28. 60% (P<<0.05) . E/KAF 7 dJ5, 2 Bl KR #1228 & i B KR 2 0 IROK P, 3%

B AR A R A AR (B 3)



Vol. 35,No. 9

38 ACTA PRATACULTURAE SINICA(2026)
- ML-CK [_JML-DR 500
JMI-CK [ MJ-DR = ik
25 2 4
' —~ 400 7h
: E
c 20 * % . N/ a
@(a * wk g | Kk iNa ; 300 H =
= b '3 500 " 2
< <
<10 = b bb
g c 2 b *
2 £ c d < b be | 1S
; 2 }2 i | /
d
C
0 0
6 10 13 3 6 10
SLEE i [f] Treatment time (d)
B2 FTEBESEAM 2MAESIIZEMILENZ M

Fig. 2 Effects of drought stress and rehydration on stomatal density and aperture of two species of I. bungeana
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Fig.3 Effects of drought stress and rehydration on chlorophyll contents of two species of I. bungeana
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Fig. 5 Effects of drought stress and rehydration on H,O, contents and catalase activity of two species of I. bungeana
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Fig. 6 Effects of drought stress and rehydration on endogenous hormones contents of two species of I. bungeana
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